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CIRCUIT BREAKERS WITH INTEGRATED CURRENT AND/OR 



VOL TAGE SENSORS 

DESCRIPTION 



The present invention relates to an electric circuit breaker, in particular a 
5 Medium Voltage circuit breaker having at least a current and/or voltage sensor 
integrated thereon. 

The actual solution in primary distribution switchgear for voltage and current 
measure is well known and is reported with the single line diagram in figure 1. 
According to conventional set-up, current measure is performed in each panel, 

10 in particular for protection requirements, by means of a current transformer or 
current sensor. Voltage measure is an optional feature, integrated in the bay 
panel when required by means of voltage transformer or voltage sensors. It is 
usually required mainly for busbar voltage measure on both sides of the CB 
and/or in incoming feeders. 

15 Whatever the technology used for the current and voltage measure the needed 
devices are installed in the panel and the signal representative of the primary 
current and/or voltage is wired to the protection/control device to implement the 
necessary protection, control and metering functions. Figure 2 gives an example 
of a conventional set-up. 

20 Different solutions, in particular for secondary distribution, with the integration 
of the current sensor on-board the circuit breaker, are available on the market. In 
these products the current transformers, or in general the current sensors, are 
made as an object physically mounted on the contact arm of the circuit breaker 
and a sort of functional integration is achieved. 

25 However, a customization of the current and voltage measure devices is 
required, depending on the specific installation features and depending on the 
number and typology of protection/control devices. This makes the engineering 
of a switchboard particularly lengthy and difficult. 
In particular the following features and parameters need to be specified: 
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type and munber of measuring devices, 

their ratings (rated current, rated voltage, insulation level,etc.) 

number, rated value, rated power, accuracy of the outputs, 

panel and interpanel cabling to bring the measure output to all the 
5 protection/control devices. 

The location of the measuring devices within the panel needs also to be taken 
into accoimt. Although the location is usually predefined with typical 
configurations, it may be necessary to study it for a specific installation if the 
number and characteristic of the measuring devices are particular. 
10 The invention aims at the physical and functional integration of current and/or 
voltage sensor on-board the circuit breaker, both for fixed and withdrawable 
executions. 

Such solution enables to reach a high integration with the on-board electronic 
device, thereby reducing engineering and customization effort. 

1 5 The circuit breaker of the present invention are characterized by a functional and 
physical integration of at least a current and/or voltage sensor. 
The functional integration of current and/or voltage sensor is done on-board the 
circuit breaker where an Electronic Device (ED) acquires the measures and 
process the information. As shown in details in figure 3, the whole function 

20 measure, processing, protection decision, control of primary equipment and 
primary power switching is realized as a whole by three fimctional blocks, 
namely the measure device block, the Electronic Device block and the Circuit 
Breaker block. 

By being realized as a whole the system can be optimized, realizing a unique 
25 hardware solution, so that all the required customization to adapt to specific 
installations is performed by software configuration of the Electronic Device. 
Such step enables to implement the desired functionality independently fi:om the 
physical integration. 

The physical integration of current and/or voltage sensors into the CB can be 
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achieved, for example, by integration of the current and/or voltage sensor on the 
connecting arms of the circuit breaker or in the casting of the circuit breaker 
pole. 

Such physical integration enables to maintain physical dimensions comparable 
5 to existing switch, so to be exchangeable in existing installation for retrofitting 

purposes. Furthermore the wiring to the ED is reduced to a minimum due to 

compactness, enabling better signal/noise and lower EMI problems. In addition, 

the physical integration enable a cost reduction of the whole. 

The circiiit breakers according to the present invention have several advantages. 
10 From a functional standpoint, the hardware of the whole system, i.e. 

measurement, electronic device, and circuit breaker, is predefined and no 

hardware customization is needed. . 

Also, the hardware of the measure sensors is the same to cover all the expected 
current and voltage range. No specification of ratings is required, thereby 

1 5 sin^lifying the specification, engineering and purchase process. 

hi addition to that, the current and/or voltage representative signals are acquired 
by the electronic device and used for all the expected protection and control 
functions, with no requirement for additional or special measuring devices. 
From a physical standpoint, due to integration on-board the CB, the dimensions 

20 are smaller and cable length is reduced. Furthermore cable length and 
disposition is always the same and can be pre-enginerized. It is also possible to 
have only one casting for both coinponents. 

keferring to figure 3, the characteristics of the circuit breaker of the invention 
are described in details. 
25 An integrated switch 100, protects and/or operates a power line 10 by means of 
the power primary switch 40. The switch, which can optionally be realized in 
withdrawable execution 60, is characterized by the integration of the current 20 
and/or voltage 30 measure devices within the fimctional unit of the switch itself 
100. 

3 
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Such curreat and voltage measuring devices provide the on-board switch 
Electronic Device Unit 50 with the primary current and voltage representative 
signals, 300 and 200. The Electronic Device Unit 50 acquires and processes 
those signals in order to perform protection, control, measure, interlocking, 
5 safety and others functions at local level, by issuing control and operation 
commands 400 to the primary switch 40. Altematively, the required information 
can also be forwarded to other intelligent control and protection units. 
By the physical and fiinctional integration of the voltage and current sensors on- 
board the measure — processing - protection function chain is integrated in a 

10 single functional unit. In this way all the interfaces between the originally 
separated functional blocks, i.e. the block 20-30 and block 50, become an 
internal interface in a predefined, .pre-industralised object, hi such way such 
interfaces can be optimized in terms of type of signal and physical connection, 
enabling the needed customization to fulfill the customer requirements to be 

1 5 satisfied by software settings instead of hardware customization. 

To enable the functional integration of the measure devices on-board the switch, 
the Rogowsky coil solution is preferred, as it enables to realize a smaller current 
sensor when compared to a traditional iron core instrument transformer, hi 
alternative other current sensing techniques can be used, as the realization of an 

20 array of Hall current sensors. 

Such current measuring techniques are preferred for the physical integration of 
the measuring device within the switch. Since they are very compact they enable 
solutions of integration of the current sensor within functional parts of the 
switch itself, such as, for exanq)le, the pole, by introducing the current 

25 measuring device as an insert in the pole casting. Altematively a similar 
physical integration in the switch is obtainable by the integration of the 
measuring device within the contact arm, used to connect the switch itself to the 
distribution system. In such case the measuring device can be integrated on the 
contact arm for example by casting it on the arm or by using an insulating 
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sleeve. 

For the physical integration within the switch of the voltage measuring device 
the solution of using the current measuring device itself as a floating potential 
electrode is preferred. In such way it is possible to couple to the primary voltage 
5 and to provide a signal representative of the same. The voltage signal provided 
by tiie realization of an adequate capacitive divider is matched by the Electronic 
Device dedicated inputs. 

By the functional integration of the measuring devices on-board the switch it is 
possible to optimize the Electronic Device inputs so to match the characteristics 
10 of the signals in their expected range, as amplitude, dynamic, tune constant, 
frequency, and so on. 

Such integration fiirthermore enables to use the same physical measuring device 
for all the primary quantities, i.e. current and voltage, range and to realize the 
customization to the specific installation by a sofw^are configuration of the 
1 5 Electronic Device only. 
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